was isolated from snow and tested through different taxonomic approaches; we considered it to represent a novel species of the genus Conyzicola, named Conyzicola nivalis sp. nov.
Strain ZD5-4
T was isolated from snow of the Zadang Glacier (30.47 N 90.65 E; 5800 m above sea-level) on the QinghaiTibetan Plateau in PR China. For isolation of bacteria, the snow was melted at 4 C and 200 µl melted water was spread on R2A agar (Difco) plates. After incubation at 4 C for 30 days, bacterial colonies were observed. The colonies were picked and subcultured several times to confirm pure cultures. Isolates were routinely cultured on R2A agar at 15 C and maintained as a glycerol suspensions (15 %, w/v) at À80 C.
Genomic DNA was extracted according to the methods of Marmur et al. [3] , and the purity was measured on a NanoDrop 2000 spectrophotometer (Thermo Scientific). The 16S rRNA gene was amplified with primers 27F (5¢-AGAGTTTGATCCTGGCTCAG-3¢) and 1492R (5¢-CGG TTACCTTGTTACGACTT-3¢) as described by Embley et al. [4] . Subsequently, the nearly full-length 16S rRNA gene (1423 bp) was compared with entries in GenBank (NCBI) and identified in the EzBioCloud [5] to determine its approximate phylogenetic affiliation [6] . Related 16S rRNA gene sequences were analysed with the software package MEGA 5.05 [7] using neighbour-joining, maximum-likelihood and maximum-parsimony algorithms to reconstruct a phylogenetic tree with bootstrap values based on 1000 replications (Fig. 1) . The 16S rRNA gene sequence comparison indicated that strain ZD5-4 T was most closely related to Conyzicola lurida KCTC 29231 T with 97.72 % similarity, followed by Leifsonia psychrotolerans DSM 22824 T (97.49 % similarity). Phylogenetic analyses revealed that strain ZD5-4 T and C. lurida KCTC 29231 T formed a monophyletic group in the neighbour-joining phylogenetic tree (Fig. 1) . Based on 16S rRNA gene sequence analysis, we considered that strain ZD5-4
T represented a novel species of the genus Conyzicola.
To determine the taxonomic characteristics of the novel isolate, further extensive taxonomic methods were also used. Colony characteristics were observed on R2A agar plates after 7 days of growth. Morphology was observed by transmission electron microscopy (JEM-1400; JEOL) after the cells grew for 24, 48 and 72 h (Fig. S1 , available in the online Supplementary Material). Growth was tested at temperatures from 0 to 40 C by measuring the optical density at 600 nm (OD 600 ) within 2 weeks. An interval of 1 C was used to assess the optimum temperature (from 13 to 17 C, Fig. S2 ). Tolerance to salt was tested in R2A broth medium with 0, 1, 2, 3, 4, 5, 6, 7 and 8 % (w/v) NaCl. The pH range for growth was determined in R2A broth at 15 C with pH 4.0-11.0 (at intervals of 1.0 pH unit); the pH of the medium was adjusted by addition of buffer solutions (Na 2 HPO 4 /NaH 2 PO 4 for pH 4.0-7.0 and Na 2 CO 3 / NaHCO 3 for pH 8.0-11.0). The Gram reaction was performed using a Gram Stain kit (Difco) according to the manufacturer's instructions. Catalase activity was determined from bubble production in 3 % (v/v) H 2 O 2 . Oxidase activity was determined using 1 % N,N,N¢,N¢-tetramethyl-1,4-phenylenediamine (oxidase reagent; bioM erieux). Motility was assessed by the hanging-drop method. Other physiological and biochemical properties were determined by API 20NE, API 50CHB and API ZYM strips (bioM erieux). and no production of acid from lactose, melibiose, melezitose or inulin.
For quantitative analysis of cellular fatty acid content, cells were grown on R2A agar medium at 15 C for 7 days; biomasses used for fatty acid analysis were harvested from the exponential growth phase. Fatty acid methyl esters were extracted and prepared using the standard protocol of the Sherlock Microbial Identification System [8] . Fatty acid methyl esters were analysed by gas chromatography (model 6890; Aglient) with the MIDI database Sherlock TSBA6 [9] . The major fatty acids were anteiso-C 15 : 0 (56.20 %) and iso-C 16 : 0 (19.09 %, Table 2 ). Isoprenoid quinones were extracted from the cells, which were incubated in R2A broth medium for 7 days at 15 C, and analysed using the method described by Hiraishi et al. [10] . The predominant isoprenoid quinones of strain ZD5-4
T were MK-9 (21.8 %), MK-10 (34.1 %) and MK-11 (44.1 %). Polar lipids were extracted from 100 mg freeze-dried cell material by using the twostage method described by Tindall [11] with minor adjustments. Freeze-dried cell material was added into a chloroform/methanol/0.3 % aqueous NaCl mixture (1 : 2 : 0.8, by vol.). After stirring overnight, the polar lipids were recovered into the chloroform phase by adjusting the chloroform/methanol/0.3 % aqueous NaCl mixture to a ratio of 1 : 1 : 0.9 (by vol.). The chloroform phase was then transferred into a 50-ml beaker and evaporated under a stream of air. The residue was redissolved in 100 µl chloroform/ methanol (2 : 1, v/v), which was used for polar lipids analysis. Polar lipids were separated by two-dimentional silicagel TLC. The polar lipids of strain ZD5-4
T were diphosphatidylglycerol, phosphatidylglycerol, an unidentified phospholipid, two unidentified glycolipids and an unidentified polar lipid (Fig. S3) . Cell wall extracts were prepared by the method of Schleifer and Kandler [12] , and the amino acids were analysed by gas chromatography [13] . The amino acids were DAB, glutamic acid, glycine and alanine. The cell-wall sugars were separated and identified by TLC on cellulose plates as described by Staneck and Roberts [14] . The cell-wall sugars of strain ZD5-4 T were rhamnose, ribose, glucose, galactose and mannose (Fig. S4) . The DNA G+C content of strain ZD5-4 T was determined using the thermal denaturation method [15] . The genomic DNA G+C content of strain ZD5-4 T was 67.2 mol%.
The 16S rRNA gene sequence similarities between strain ZD5-4 T and the type strains C. lurida KCTC 29231 T . All data were from this study. Only fatty acids representing more than 1 % of the total fatty acids in at least one of the strains are shown. (97.72 %) and L. psychrotolerans DSM 22824 T (97.49 %) exceeded the 97.0 % threshold, which was recommended for the discrimination of separate bacterial species [16] . So, we further compared strain ZD5-4 T , C. lurida KCTC 29231 T and L. psychrotolerans DSM 22824 T at the genomic level by DNA-DNA hybridization, which was carried out by applying the optical renaturation method [15, 17] . The temperature used in the optimal renaturation method was 79 C. Hybridizations were repeated three times, and means of the resulting values were determined. The DNA-DNA relatedness values between strain ZD5-4 T and C. lurida KCTC 29231 T and L. psychrotolerans DSM 22824 T were 43.6±2 and 34.2±3 %, respectively.
Fatty
Phylogenetic analysis and 16S rRNA gene sequence similarity together with the major fatty acid (anteiso-C 15 : 0 and iso-C 16 : 0 ), the major cell-wall amino acid (DAB) and the menaquinone (MK-9, MK-10 and MK-11) data support the affiliation of strain T to the genus Conyzicola. Furthermore, strain ZD5-4 T could also be differentiated from its closest phylogenetic neighbour, C. lurida KCTC 29231
T , by DNA-DNA hybridization, relatively low content of MK-10 in the menaquinone pattern, carbon assimilation and optimum growth temperature. Based on the characteristics described above, strain ZD5-4 T represents a novel species of the genus Conyzicola, for which the name Conyzicola nivalis sp. nov. is proposed.
EMENDED DESCRIPTION OF THE GENUS CONYZICOLA KIM ET AL. 2014
The description of the genus, originally defined by Kim et al. [1] , should be expanded to include the following characteristics. The polar lipids include diphosphatidylglycerol, phosphatidylglycerol, an unidentified phospholipid, one or two unidentified glycolipids and one or two unidentified polar lipids. The cell-wall sugars are rhamnose, ribose, glucose, galactose and mannose.
EMENDED DESCRIPTION OF CONYZICOLA LURIDA KIM ET AL. 2014
The description is as given by Kim et al. [1] with the following amendments. The optimum temperature for growth is 24 C. The cell-wall sugars are rhamnose, ribose, glucose, galactose and mannose.
DESCRIPTION OF CONYZICOLA NIVALIS SP. NOV.
Conyzicola nivalis sp. nov. (ni.va¢lis. L. fem. adj. nivalis belonging to snow, referring to the isolation site of the type strain).
Cells are Gram-stain-positive, aerobic, non-motile, irregular rods (0.3-0.8 µm wide and 1.3-1.9 µm long; Fig. S2 ). Translucent yellow, smooth and circular colonies are produced on R2A agar after incubation at 15 C for 7 days. Under the conditions tested, growth occurs at temperatures of between 0 and 40 C (optimally at 14 C) on R2A agar, with optimum growth at approximately pH 6.0-8.0 and with 0-2 % (w/v) NaCl. In enzyme activity tests, positive for catalase, alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase and a-galactosidase, but negative for oxidase, urease, b-glucuronidase, a-mannosidase, a-fucosidase and ornithine decarboxylase (API ZYM test strip). From tests done using the API 20NE system (bioM erieux), positive for aesculin hydrolysis. Negative for indole production, glucose fermentation, arginine dihydrolase, and urea and gelatin hydrolysis. Assimilates D-glucose, L-arabinose, D-mannose, D-mannitol, maltose and potassium glucosamine, but does not assimilate gluconate, capric acid, adipic acid, malic acid, trisodium citrate or phenylacetic acid (API 20NE test strip). Produces acid from glycerol, L-arabinose, D-xylose, galactose, glucose, D-fructose, D-mannose, L-rhamnose, aesculin, cellobiose, maltose, sucrose and trehalose, but not from sorbose, adonitol, myo-inositol, lactose, melezitose, inulin, melibiose or raffinose (API 50CH test strip). The major menaquinones are MK-9, MK10 and MK-11. The major polar lipids are diphosphatidylglycerol and phosphatidylglycerol. The amino acids of the cell wall are DAB, glutamic acid, glycine and alanine. The cell-wall sugars are rhamnose, ribose, glucose, galactose and mannose. The major cellular fatty acids are anteiso-C 15 : 0 and iso-C 16 : 0 .
The type strain, ZD5-4 T (=JCM 30076 T =CGMCC 1.12813 T ), was isolated from snow of the Zadang Glacier, Tibetan Plateau, China. The genomic DNA G+C content of the type strain is 67.2 mol%.
